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EFFECTS OF TRIANGLE SHAPE FACTOR ON PRECISION
OF CRUSTAL DEFORMATION CALCULATED
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Abstract  In this paper, the shape factor of a triangle is defined as the ratio of interior radius to ex terior ra-
dius of the t riangle. The relat ionship between the precisions of strain components calculated by the t riangular
method and the shape factor are studied. A method covering all of dif ferent t riang le shapes is designed and the
dist ribut ions of the precisions of st rain components are obtained in the cases of dif ferent t riangle shapes. T he
study show s that if the shape factor larg er than 0. 36, the standard deviat ions of strain components obtained w ill
be less than three times of the standard deviat ion of displacement ; if the shape factor less than 0. 1, the standard
deviat ions of strain components obtained w ill increase considerably and then these triangles are not suitable for
calculating the strain components. When the st rains are calculated by the t riangle composed of GPS stations, the
threshold of the shape factor is suggested to be 0. 1 to 0. 36.
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F ig. 1 The triang le and coordinate system
????? ABC ??????????: A :
( uA , TA ) , B: ( uB , TB ) , C : ( uC, TC)???????
?????,?????????????[ 4, 5] :
uB - uA = $x ABE11+ $yABE 12+ $yABX
vB - vA = $x ABE 12+ $y ABE22+ $x ABX
uC - uA = $x ACE 11+ $y ACE12+ $yACX
vC - vA = $x ACE 12 + $y ACE 22+ $x ACX
(3)
??: $x AB , $yAB , $x AC, $y AC??? AB ??BC
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ABC ?????????, ???????:
d = [ uB - uA vB - vA uC - uA v C - uA ]
T
(5)




Ax = d (7)
??,
A = R
1 0 0 0
0 0 1 - 1
r cosH 0 r sinH r sinH
0 r sinH r cosH - r cosH
(8)
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(1)? r= 1, 0< H< 180b
( a) 0b< H< 180b
(b)30b< H< 140b
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F ig. 2 Standard deviation of strain and shape factor changing w ith H
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= RXmin U 0. 7
(14)
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Fig. 3  Standard deviation and shape factor changing w ith r
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